ABSTRACT: Nesotriatoma confusa sp. nov. (Hemiptera, Reduviidae, Triatominae) is described based on specimens from Cuba. From one male, one female, and eleven nymphs of a then-undescribed species of Nesotriatoma collected in Cuba, a colony was formed and its specimens were used to describe N. confusa sp. nov. Characters were observed on the head, thorax, abdomen, female external genitalia, and male genitalia with optical microscopy and scanning electron microscopy. We concluded that N. bruneri (Usinger, 1944) was indeed a synonym of N. flavida (Neiva, 1911) as previously proposed. Journal of Vector Ecology 43 (1): 148-157. 2018.
INTRODUCTION
described Triatoma flavida (=Nesotriatoma flavida) using a male and a female specimen from Cuba. Among the characters described using morphological aspects of the head, thorax, and abdomen, it was the very pronounced tubercles on the posterior region of the pronotum that were emphasized. Type specimens were deposited in the U.S. National Museum, Washington D. C.
Later, Usinger (1944) proposed the new genus Nesotriatoma, upon description of N. bruneri based on a female specimen from Camaguey, Cuba (holotype at the California Academy of Sciences). This new genus also included Triatoma flavida, and the species was distinguished by the following characters: the size of the first antennal segment, presence or absence of spongy fossula, distance from eyes, and total length. Besides the morphological characters, the different geographical origins were highlighted, N. flavida of West Cuba and N. bruneri of Eastern Cuba.
Later observations of morphometric variations in a series of nine specimens (two from the West and seven from the East of Camaguey), along with ten specimens from the vicinity of Camaguey showed variability in the previously used diagnostic characters, leading to synonymizing of N. flavida and N. bruneri (Usinger 1946) . This was later acknowledged on the description of another Nesotriatoma species, N. obscura (Maldonado 1962) .
Adding to the confusing taxonomy of Nesotriatoma species, this genus was later overturned when Lent and Wygodzinsky (1979) placed both species within the genus Triatoma. Posterior analyses of male and female genitalia led to the revalidation of T. bruneri (Lent and Jurberg 1981) . New diagnostic characters for T. flavida and T. bruneri were described (Carcavallo et al. 1999 ) and a new species complex proposed, the T. flavida complex, comprising the nominal species, T. bruneri and T. obscura.
The first phylogeny of the subfamily Triatominae, based on molecular evidence of 16S gene sequences, was published by Hypša et al. (2002) . This study included specimens from a colony established at the Laboratório Nacional e Internacional de Referência em Taxonomia de Triatomíneos (LNIRTT, Oswaldo Cruz Institute, Rio de Janeiro, Brazil) identified as T. bruneri and specimens of T. flavida. The pair of species was recovered as monophyletic within the same clade as Panstrongylus, demonstrating, for the first time, the close relationship of the genus Triatoma with the genus Panstrongylus. The recovered sister status of both species led the authors to revalidate the genus Nesotriatoma as an important Antillean clade. González and Broche (2006) maintained the generic status of Nesotriatoma. Schofield and Galvão (2009) highlighted that few morphological and molecular data supported the maintenance of the genus Nesotriatoma and proposed again synonymizing this genus with Triatoma. Upon the reconstruction of the most complete Triatominae phylogeny to date, Justi et al (2014) showed the monophyletic and paraphilic complexes of Triatoma and proposed the revalidation of the genus Nesotriatoma, based on its recovered monophyly, also emphasizing the closer relationship to genus Panstrongylus than to most species of Triatoma.
In the present work, after the observation of the type material used by Neiva (1911) to describe N. flavida (Figure 1 ), of the type material used by Usinger (1944) to describe N. bruneri (Figure 2 ) and the material used by Lent and Jurberg (1981) for revalidation of N. bruneri (Figure 3) , we found that the specimens used by Lent and Jurberg (1981) did not represent N. bruneri but a new species that we describe here as Nesotriatoma confusa sp. nov. We also observed that N. flavida and N. bruneri do not have enough morphological differences to be kept as distinct taxa. 
MATERIALS AND METHODS

Sampling
On October 26 th , 2000, a colony was founded at the LNIRTT from two adults (one male and one female) and 11 nymphs from Cuba ( Figure 4) . These specimens were then identified as T. bruneri and included as such by Hypša et al. (2002) and Justi et al. (2014) , although some articles used specimens of the same colony of LNIRTT and are considered as N. bruneri , Borsatto et al. 2018 . Based on macroscopic identification and later with optical microscopy (MO), these were compared to N. flavida specimens deposited in the Triatominae Collection at the Oswaldo Cruz Institute (CTIOC).
Morphological study
The morphological study with optical microscopy (OM) and scanning electronic microscopy (SEM) comprised the observation of the head, thorax, and abdomen of 15 females, 15 adult males, and 50 eggs of N. confusa sp. nov. according to the methodologies used by Barata (1981) , Rosa et al. (2012) , Rosa et al. (2014) , Souza et al. (2016) and Rosa et al. (2017) .
For the morphometric study using OM, 50 hatched eggs, 15 females, and 15 males from the colony were measured (Table 1) . Characters measured were: total length of the thorax, length of the three proboscis segments, and the four antennal segments, as well as six head parameters according to Dujardin et al. (1999) (with modifications).
The SEM morphological study comprised the observation of the head and thorax according to Rosa et al. (2017) (Figures 5  and 6 ). The female external genitalia were observed by the dorsal, posterior, and ventral faces (Figure 7) as described by Rosa et al. (2010) . The examination of the eggs ( Figure 8 ) followed Barata (1981) .
The study of male genitalia was made by OM ( Figure 9 ) according to Rosa et al. (2017) and character denominations were as in Lent and Jurberg (1981) . Images were taken with the Leica MZ APO stereoscope from Faculty of Pharmaceutical Sciences / UNESP / Araraquara and the scanning electron microscope Topcon SM-300 located at the Department of Chemical Physics, Institute of Chemistry / UNESP / Araraquara. Etymology: The specific epithet confusa comes from Latin "confusa" that means "confusing, " a reference to the confusion that occurred in the description and revalidation of the species of the genus Nesotriatoma.
Description
Total length -Male 28.5 mm; Female 31.0 mm (Figure 4 ). Head dark brown with yellowish-brown spots on the dorsal region, granular and rough, elongated appearance, with about 5.09 mm in the male and 5.22 mm in the female, longer than pronotum, with dorsal longitudinal yellowish brown strip over the whole extension of the clypeus and extended evenly between the ocelli and bifurcating to the base of the jugae; the anteclypeus and the labrum also with a yellowish-brown coloration. Length of the head four times than the distance between the eyes. The lateral and inferior region of the head is uniformly dark brown ( Figure  5 ). CT -Total length, DE -Distance between the eyes, OD -Distance of the eyes, PO -Distance of the postocular region, AO -Distance of the ante-ocular region, and AT -Distance from the antenna to the clypeus.
Ante-ocular region wider at the basis of the clypeus; genae attaining the surface of the clypeus and slightly slender at the apex; large and very noticeable jugae. Ante-ocular region longer than the post-ocular region. Eyes far apart attaining to the ventral face. Dark ocelli implanted on tubercles. Antenniferous tubercles inserted at the basis of the jugae, with an apical protrusion; relative antennal segments lengths: 2nd > 3rd > 4th > 1st (Figures 4 and 5) .
Triarticulate rostrum, 1st and 2nd segments with few short bristles, 3rd segment presenting more bristles; 1st segment short, not reaching the level of the antenna insertion in the corresponding tuber; 2nd long segment, reaching the level of the neck; relative rostral segment lenghts: 3rd > 2nd > 1st. Neck with two (1+1) yellowish brown lateral spots.
Pronotum dark brown with yellowish spots on the humeral and anterior angles and on the longitudinal carenae. Transversal sulcus dividing the two lobes in half along the pronotum. Sparse light spots with blunt tips. Discal tubercles (1+1) and lateral tubercles (1+1) not very pronounced. Posterior lobe with rugose aspect and longitudinal carenae ligther in color. Humeral angles very pronounced and with round edges without clear bristles (Figure 4) . Scutellum dark brown with yellowish apex of apical process, rugose aspect and several sparse short bristles; straight apical process with 1+1 basal protrusions. Sternum and pleuras dark brown and rugosae. Propleura with light spot next to the pronotal edge and legs with light spots on the acetabulum, sometimes missing on the metapleura (Figure 4 ).
Prosternum black with longitudinal stridulatory sulcus and two elongated tubercles limiting the first third of the sulcus. Tubercles presenting elongated black glabrous surrounded by light brown sensilla ( Figure 6D ).
Legs long, slender and brown and with pillose aspect. First pair of legs with 1+1 spine-like apical protrusions, with arrow-like shape at the ventral face. Spongy fossula present in both sexes only on the anterior tibiae (Figure 4) .
Mesosternum with both anterior and posterior edges black in color, with a central black line dividing it in two brown elevations. These elevations are bound by two (1+1) diagonal glabrous surfaces. The central portion of the mesosternal posterior border is rounded with sharp tips.
The metasternum is dark brown and round-shaped with a central elevation. Its anterior portion shows a sharp and narrow vertex shape, while its posterior portion has two round faces (Figure 6 E, F) .
Corium of the hemelytron has two (1+1) distinguish yellow spots, one inserted at the beginning of the wing and one at the limiting line with the region of the membrane; corium lighter in color than membrane; the membrane has a chromatic variation with light splashes and with dark speckles mainly on cells. In males, the hemelytra almost reach the apex of the abdomen, while in females the last abdominal segment is almost totally bare. (Figure 4 ).
Ventral surface of abdomen uniform dark brown, with yellowish spiracles; connexivum broad, with irregular dark brown spot in each segment and following the intersegmental suture. The connexivum is yellowish-brown with dark brown spots in each segment, the size of the dark spot is variable. Opaque, granular, and rough integument; short coat with short bristles (Figure 4 ).
Female external genitalia
Segments VII and VIII divided by a dorsal line, laterally oblique. Segment VIII is trapezium-shaped ( Figure 7A ) and tergites from segments VII-IX presenting sensilla. Tergite IX trapeziumed, almost triangular-shaped with (1+1) lateral depressions, while segment X is concave round-shaped on the posterior end ( Figure  7B ). Posterior view shows segment IX elevated in the central portion, with (1+1) lateral rugosities and a straight line limiting segment VIII ( Figure 7B ). The tergites IX and X are attached from the lateral to the central portion. Segment X with a convex, but not a wide, elongation. The gonocoxites 8 and gonapophyses 8 are shapeless at this view ( Figure 7B ).
Segment VII is limited in ventral view, posterior region with (1+1) gonocoxites 8 on the sides and in the central portion with (1+1) gonapophyses 8. A posterior line limiting segment VII formulates (1+1) curve in the central part of the boundary with gonocoxites ( Figure 7C ). The gonocoxite 8 triangle-shaped and larger than the gonapophyses 8, which are round-shaped ( Figure  7C ).
Male genitalia
Parameters (Pa) are robust, elongated, and arched with small apical projection darker in color and more chitinized, internal and external borders are smooth, internal and external faces with few bristles ( Figure 9F ). Phallosoma (Ph) oval-shaped with lateral borders involving the aedeagus and with an ovoid-shaped base (Figures 9 B, C) ; Phallosoma support (SPh) long with a cylindrical base, lateral structures very close and convergent ( Figure 9C ).
Endosoma process (PrEn) very short and wrinkled. ( Figure  9C ); Endosoma (En) membranous, elastic, forming in the dorsal part and visibly compacted of thorny texture ( Figure 9B , E). Process of gonopore (PrG) with cylindrical base and calyx-shaped body fully open in its length ( Figure 9A ). Median extension of basal plate (EPlb) formed by a rectangular plate whose lateral borders are concave in the lower half; upper and lower lips rounded (Figure 9 ). Median process of pygophore (PmP) triangular with bristles on the anterior part ( Figure 9D ).
Eggs
Egg shells of N. confusa sp. n. 2.15 mm long and 1.21 mm wide, opercular opening 0.83 mm long;. Ellipsoid-shaped, symmetrical without lateral flattening, and with a pronounced operculum. Corium border with a smooth band in the form of a ring contiguous to the operculum. Exochorion surface of eggs with hexagonal and pentagonal cells of rough aspect and with a circular elevation in the central region, limit lines (LL) presented but not pronounced (Figure 8 ).
RESULTS AND DISCUSSION
A multidisciplinary approach to the systematics of Triatominae allows for the recognition of a taxonomy that better reflects the evolutionary relationship among species. Despite the fact that the classic morphological taxonomic characters may allow the placement of Nesotriatoma species within the genus Triatoma, the combination of these with molecular phylogenetics (Justi et al. 2014 ) and cytogenetics (Borsatto et al. 2018) clearly shows that Nesotriatoma is more closely related to Panstrongylus than to most Triatoma species. Indeed, the need of a generic revision in Triatomini has been pointed out by other authors , which was confirmed via morphological studies .
The morphological variation observed on the specimens used by Neiva (1911) to describe N. flavida and N. bruneri (Figure 2 ) and by Lent and Jurberg (1981) for revalidation of N. bruneri is characteristic of intraspecific diversity, therefore, we support this synonym, as proposed by Usinger (1946) . When comparing the Considering that the specimens of Nesotriatoma present in the colony of LNIRTT are N. confusa, the cytogenetic studies described for N. bruneri are from N. confusa: karyotype 2n = 22 (20A + XY), chromocenter formed by the X and Y sex chromosomes and heterochromatin restricted to the Y sex chromosome . Furthermore, based on the genetic distance calculated between N. bruneri (N. confusa) and N. flavida for the 16S gene (0,04%) , we can suggest that the Nesotriatoma specimens present in the phylogeny of Hypša et al. al. (2002) represent only N. confusa.
Diagnosis
Differentiation of this species from the other two species of Nesotriatoma is based on the overall color pattern, format of humeral angle, scutellum, and hemelytra ( Figure 10 ).
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